Synaptic vesicles from mammalian brain: large-scale purification and physical and immunochemical characterization.
Purification of synaptic vesicles directly from homogenates of mammalian brain is compared with a classical method based on osmotic lysis of brain synaptosomes. The direct method affords increased yield and purity of synaptic vesicles prepared under isoosmotic conditions. Antigen SV2 and the antigens (primarily synaptophysin) recognized by rabbit antiserum R10, raised to purified rat brain synaptic vesicles, are localized specifically on approximately 40-nm-diameter microsomal vesicles from rat brain. Rat brain synaptic vesicles have equilibrium densities of approximately 1.11 g/ml on Nycodenz density gradients, 1.12 g/ml on glycerol/Nycodenz, and 1.07 g/ml on Ficoll gradients. Both SV2 and the R10 antigens are enriched approximately 50-fold in purified rat brain synaptic vesicles. Synaptic vesicles purified from rat or cow brain show active uptake of [3H]norepinephrine that is reserpine sensitive and dependent on ATP and Mg2+. Synaptic vesicles exhibiting [3H]norepinephrine uptake comigrate with approximately 40-nm-diameter synaptic vesicles carrying SV2 or R10 antigens during permeation chromatography. After the Sephacryl S-1000 chromatography step, [3H]-norepinephrine uptake activity is purified approximately 90-fold. Highly purified brain synaptic vesicles should facilitate studies at the molecular level of the roles of these organelles in neurotransmission at mammalian synapses.